Objective: To evaluate the cost-consequences of an intervention for the management of neuropsychiatric symptoms in nursing home residents with young-onset dementia. Methods: A stepped wedge design was used. The intervention consisted of an educational program and a multidisciplinary care program and was implemented in 13 nursing homes from September 2015 to March 2017. Costs' outcomes included the time investment of the elderly care physician and health care psychologists regarding the management of neuropsychiatric symptoms, residents' psychotropic drug use, nursing staff absenteeism, and costs of the educational program. Composite cost measure contained the sum of costs of staff absenteeism, costs on psychotropic drugs, and costs of the educational program. Costs of time investment were investigated by comparing means. Costs of psychotropic drug use were analyzed with mixed models at resident level and as part of the composite cost measure on unit level. Staff absenteeism was also analyzed at unit level. Results: Compared with care as usual, the mean costs of time invested decreased with €36.79 for the elderly care physician but increased with €46.05 for the health care psychologist in the intervention condition. Mixed model analysis showed no effect of the intervention compared with care as usual on the costs of psychotropic drug use, staff absenteeism, and the composite cost measure. The costs of the educational program were on average €174.13 per resident.
| INTRODUCTION
The prevalence of dementia worldwide is around 50 million and is expected to rise to 75 million people 1 in 2030. According to the WHO, the costs of dementia care worldwide were 818 billion US dollars in 2015 and are expected to rise to 2 trillion US dollars in 1 2030. In the Netherlands, currently 270 000 people have dementia of which 70 000 people live in long-term care facilities, and this is expected to increase. 2 The costs for care for people with dementia living in long-term care facilities in the Netherlands were 5.19 billion US dollars 2 in 2015, and this will likely increase in the upcoming years. Of all the people with dementia, about 6% to 9% develop the first symptoms before the age of 65, which is the so-called young-onset dementia (YOD). 3 In the Netherlands, approximately 12 000 people have YOD. 2 Research shows that one of the important cost-drivers of nursing home care is related to the presence of neuropsychiatric symptoms (NPS). 4 Indeed, NPS are highly prevalent in nursing home residents with late-onset dementia 5 resulting in negative health consequences for the resident such as lower quality of life 6 and higher psychotropic drug use 7 and higher levels of nursing staff burden. 8 Increased burden in the nursing staff may lead to lower job satisfaction, burn-out complaints, and absenteeism, further increasing health care costs. 4, [8] [9] [10] [11] [12] Furthermore, caring for someone who shows NPS may be more time-consuming, and consequently, there may be less time for other residents. This may put a strain on quality of care. Although research on YOD nursing home residents is scarce, research thus far shows that NPS are present in nearly 90% of residents 13, 14 and is associated with lower quality of life of the resident 15 and high levels of nursing staff burden. 16 Furthermore, almost 88% of the nursing home residents with YOD use psychotropic drugs. 13 In the Netherlands, nursing home residents with YOD reside on special care units (SCUs) because they have specific care needs regarding daytime activities, social contacts, and mobility. 17, 18 Care is provided by a multidisciplinary team, consisting of an elderly care physician, 19 health care psychologist, and nursing staff, all with specific expertise on care and treatment of YOD.
Regarding the management of NPS, there was no specific intervention for YOD nursing home residents available. Therefore, in the BEYOND-II study, an intervention was developed aimed at the management of NPS in YOD nursing home residents. 20 This was based on an intervention that was effective in nursing home residents with late-onset dementia. 21 The intervention consists of an educational program and a care program that focuses on a multidisciplinary and systematic management of NPS in YOD. The aim was to reduce NPS and psychotropic drug use, which may also result in decreased workrelated burden and absenteeism in nursing staff. It was the first intervention developed specifically for the management of NPS in nursing home residents with YOD. The use of the intervention was equally effective as care as usual in terms of the prevalence of neuropsychiatric symptoms and psychotropic drug use as well as nursing staff burnout, job satisfaction, and job demands. 22, 23 Given these findings, the intervention should be equally or less costly as usual care to warrant implementation. Therefore, it is important to gain insight in costs of the intervention to provide information to health care decision makers for more rational decision making. We performed a cost-consequence analysis for estimating the value for money of the intervention, in which the costs and consequences are presented in a disaggregated format. 24 The aim of this study was to compare the costs and the consequences of the intervention for the management of NPS with nursing home care as usual.
| METHODS

| Design
A cost-consequence analysis was performed alongside a clusterrandomized controlled trial which lasted from September 2015 to April 2017. The details of this trial are described elsewhere. 20 Cluster
Key points
• Costs of psychotropic drug use and staff absenteeism did not differ between the use of the intervention and care as usual.
• An average cost of time invested on the management of neuropsychiatric symptoms decreased for the elderly care physician but increased for the health care psychologist in the intervention condition.
• The intervention is of interest for nursing homes in need for a methodological and multidisciplinary approach towards the management of neuropsychiatric symptoms in nursing home residents with young-onset dementia. randomization was used because the intervention was implemented at the staff level. A stepped wedge design was used to evaluate the effect of the care program for the following reasons. It allows all clusters (in this case, groups of YOD special care units) to cross over from the control to the intervention condition over time, assuring that all units receive the intervention at the end. 25 This increases motivation for clusters to enroll and stay in the study. Also, training of the clusters' staff could be stepwise by cluster over time instead of providing training to half of the clusters at once as in two-arm trial. Furthermore, several designs were compared in terms of power at the design stage, and a stepped wedge trial was likely the most powerful for the scenarios envisaged. Thirteen YOD SCUs were randomly divided across three groups, with two groups of four and one group of five YOD SCUs. There were four assessments at 6-month intervals during a period of 18 months. After the baseline assessment, the first group started working according to the care program, and from then on after each assessment, a new group entered the intervention condition.
YOD SCUs in the control condition continued to offer care as usual.
At the last assessment, all SCUs were in the intervention condition.
| Participants
YOD SCUs were recruited through nursing homes affiliated with the Dutch YOD Knowledge Center. People with YOD who had a diagnosis of dementia with symptom onset before the age of 65 and who had been residing in the SCU for at least 1 month were included in the study.
People with dementia caused by human immunodeficiency virus (HIV), traumatic brain injury, Down syndrome, Korsakov or Huntington disease were excluded from the study. If a resident moved from the unit or died, a newly admitted resident was invited to participate in the study. All nurses employed in the YOD SCU were invited to participate in the study, irrespective of educational level and hours of employment.
| Intervention
The development of the intervention "Grip on NPS in institutionalized people with YOD" is described in full detail elsewhere. 26 The first 2 months of the intervention covered the educational program and a start-up phase for learning to work with the care program ( Figure 1 ). During this period, the elderly care physician completed the first step of the care program by using a tool for the evaluation of the appropriateness of psychotropic drug prescription for NPS that was derived from the Appropriateness of Psychotropic Drug Prescription In Dementia (APID) instrument. 27 After this initial evaluation, the physicians could decide to perform a reevaluation at their own discretion. After the first 2 months, the multidisciplinary team started with the four circular steps: detection, analysis, treatment, and evaluation.
The detection of symptoms of NPS could take place during nurses' usual daily observations or every 6 months with a screening tool by the vocational nurse. After detection of NPS, nurses performed an analysis of possible causes of NPS and presence of unmet needs by means of a needs assessment tool that was derived from the Dutch version of the Camberwell Assessment of Need for the Elderly. 28 The analysis was continued by the elderly care physician or psychologist. The outcome of the analysis and the options for treatment were discussed in multidisciplinary meetings, and a treatment plan was established. The treatment plan consisted of a description of the frequency and severity of the current NPS and the aim in terms of frequency and severity of the NPS. The intervention did not prescribe a specific treatment as this is based on the specific causes of NPS. In line with the guidelines, psychosocial treatments were preferred above treatment with psychotropic drugs. The treatment was evaluated by comparing the frequency and severity of NPS before and after treatment. If the results of the evaluation were unsatisfactory, the analysis could be redone, or another treatment could be considered, else the detection phase would start again. All steps of the care program were supported by digital forms. After 6 months, a follow-up training took place.
| Care as usual
Residents not receiving the intervention received care as usual. Care as usual regarding NPS is less structured compared with the intervention and often consists of the following steps: The nurse consults
The five steps of the care program "Grip on NPS in institutionalized people with YOD." 26 Note. Reprinted with permission VAN 
| Ethical considerations
The BEYOND-II study protocol was approved by the Medical Ethics 
| Cost outcomes
The costs were analyzed from a health care perspective. The costs of staff absence, psychotropic drug use, and time investment of the elderly care physician and health care psychologist were included.
Changes in costs were expected to be observable after the SCU had been exposed to the intervention condition for 6 months. For the calculation of costs, we adhered to the "Manual for Healthcare Costs Analysis" provided by Zorginstituut Nederland. 29 The costs of staff absence were based on the percentage of nurs- 
| STATISTICAL ANALYSIS
All analyses were performed using SPSS version 25. The analyses included all residents and staff members of whom we had information for at least one period. All outcomes were checked for missing values, normality, and outliers. Missing values were present on the outcomes "costs of staff absenteeism" and "costs of time investment of the elderly care physician and health care psychologist." Missing values on the outcome "costs of staff absenteeism" were considered to be missing (completely) at random and imputed using the median costs in both study conditions. Regarding "costs of time investment of the elderly care physicians and health care psychologist," more than 50%
of all values were missing (not completely at random), and therefore, imputation was not sensible to perform. Therefore, only the mean time and mean costs of the professionals on available data were described. Costs of psychotropic drug use were analyzed at the resident level, whereas costs of staff absenteeism and the composite cost 
| Costs of the time investment of the professionals
The data on the time and costs of time investment regarding the management of NPS showed that with care as usual, the elderly care physician was involved in 43.7% of the residents. This increased to 64.9% of the residents after working with the intervention for 6 months ( Table 2 ). The mean costs of the time of investment of the elderly care physician in the care decreased from €292.52 (SD €605.40) at the time the care program was not yet used to €255.73 (SD €445.45) when the intervention was in use.
The health care psychologist was involved in 51.1% of the residents, and this remained more or less equal after working with the intervention for 6 months (54.2%). The mean costs of the time investment of the health care psychologist increased from €207.32 (SD €330.90) to €253.37 (SD €745.72) when using the intervention.
| Results of the intervention on costs
With regard to the effect of the intervention on costs, linear mixed model analyses showed no statistically significant increase in the composite cost measure. No significant time effects were found for the composite cost measure. There was no statistically significant effect of the intervention on the costs of staff absenteeism, also no statistically significant time effects were found. There was no statistically significant effect of the intervention compared with care as usual on the costs of psychotropic drugs. A statistically significant increase in the costs of psychotropic drugs were found 1 year after baseline (T2 estimated effect: €19.05, P = .029, 95% CI, 1.96-36.14). The costs for the educational program offered to all staff on the SCU were on average €174.13 (SD € 38.63) per resident (Table 3 ).
| DISCUSSION
To the best of our knowledge, this is the first study to evaluate the costs of an intervention for the management of NPS in YOD nursing home residents. Although the costs of the time investment of professionals have to be interpreted with caution, it appeared that due to the intervention, there was a shift in costs. The elderly care physician was more often consulted in the intervention condition, yet the average time investment decreased, resulting in lower costs compared with care as In the grip on challenging behavior study, which focused on lateonset dementia, a cost-effectiveness study was performed making it difficult to fully compare the results. 31 The costs of psychotropic drugs significantly decreased in their study; in addition, positive significant effects were found on the use of antipsychotics and antidepressants. 21 In our study, a nonsignificant decrease in costs of psychotropic drugs related to the use of the intervention was found while over time the costs of the psychotropic drugs increased. This latter finding cannot be related to inflation, as we calculated the costs of all psychotropic drugs afterwards. We have no further explanation for the increase of psychotropic drug costs over time. The average costs of the educational program per resident were slightly higher in their study (€190) than in our study (€174.13).
The main strength of our study is that we included a large group of nursing home residents with YOD. However, our study also has limitations. First, all participating nursing homes were affiliated with the Dutch YOD knowledge center, and as such, these nursing homes may already have more specialized knowledge and working methods regarding the treatment of NPS in YOD compared with other nursing homes. Second, there was a high percentage of missing data on the outcome time investment, making it impossible to perform a mixed model analysis on this outcome. As a result, we also had to exclude this outcome from the calculation of the composite cost measure.
Regarding the time investment on the management of NPS, most professionals reported that the diary was too time consuming and there was too little time available next to their normal work. It is possible that the professionals that did report time investment represent a select group. Also, we were not able to assess the time investment of nursing staff on the management of NPS. Furthermore, despite the use of electronic client files in the nursing homes and the use of a web-based care program, it was not possible to automatically record the time investment regarding the management of NPS, for instance, time needed to complete the digital forms. Even though this would not have given us full overview of the time investment, it would have given us insight on the time investment regarding (multidisciplinary) meetings and registration. Lastly, due to the stepped wedge design, not all special care units used the intervention for an equally long period of time. This varied between 6 and 18 months. In case of extreme behavior, it may take longer than 6 months before an effective treatment has been established and changes in costs are noticeable. This may have resulted in an underestimation of the effects.
Lastly, the results of this study can only be generalized to countries in which a physician and psychologist are involved in the nursing home care for people with dementia.
In conclusion, the intervention resulted in almost the same amount of cost compared with care as usual. The costs differences between care as usual and the use of the intervention are mostly related to the costs of the educational program which could not entirely be offset by savings in cost of psychotropic drugs and staff absence. Furthermore, as published earlier, we found no effect of the intervention compared with care as usual on agitation and aggression and other NPS and psychotropic drug use. 22 However, in our view, the intervention is still of interest for nursing homes in need for methodological and structured approach towards the management of NPS in YOD residents. Managing NPS is complex and although multiple guidelines are available, adhering to these guidelines is difficult. Besides that, these guidelines do not specifically address YOD nursing home residents.
The intervention for the management of NPS in YOD nursing home residents is a practical translation of the guidelines in which the involvement of the professionals is predefined, and the focus is on psychosocial treatments instead of treatment with psychotropic drugs.
Therefore, considerations other than costs may determine if nursing homes want to implement the intervention for the management of NPS in YOD nursing home residents.
